appear within the ulcer about one week later, followed in a few days by superficial vascularization. The ulcer had healed and epithelialized three weeks after surgery (Fig. ib) and L-cysteine and heparin drops were continued for three weeks after it had healed. The ulcer has (Ia.) (Ihf) remained healed for more than three years except for several minor erosive recurrences for which the patient has been given short courses of L-cysteine.
CASE 2, GONOCOCCAL KERATOCONJUNCTIVITIS
A 25-year-old White woman developed purulent conjunctivitis of the left eye three weeks before examination. The discharge diminished considerably after she was given a topical corticosteroid-sulphonamide preparation by a non-ophthalmic practitioner, but mild discharge and redness persisted.
Examination showed lid swelling, papillary conjunctivitis, scant mucopurulent discharge, and no lymphadenopathy. Just inside the superior limbus there was a non-infiltrative comeal ulcer, extending nearly to Descemet's membrane in some areas (Fig. 2a) . Comeal sensation was normal.
Conjunctival scrapings revealed Gram-negative diplococci, mostly extracellular, with moderate numbers of polymorphonuclear leucocytes (PMNs). Cultures with fermentation tests confirmed the presence of ocular (and genital) Neisseria gonorrhoeae.
The corticosteroid-sulphonamide ointment was stopped, and treatment with systemic penicillin, topical bacitracin ointment, and L-cysteine drops was begun.
Six days later the eye was essentially white and repeat cultures were negative, but the ulcer was not improved and was thought to be deeper in some areas.
We then excised a 4 to 5 mm strip of limbal conjunctiva adjacent to the ulcer and loosely recessed (without sutures) the remaining conjunctiva to a distance of about i cm from the limbus. The bacitracin and Lcysteine were discontinued. The ulcer showed early fibrosis three days after surgery and was healed and epithelialized IO to 14 days after the procedure (Fig. 2b) .
The ulcer has remained healed for two years.
CASE 3, RHEUMATOID ARTHRITIS
A 64-year-old White woman had had severe, immobilizing rheumatoid arthritis for I7 years. Her general medications were salicylates, indomethacin, and ironized yeast. For six weeks she had complained of bilateral ocular discomfort and blurred vision, for which she was given an unknown eyedrop which provided slight and temporary symptomatic improvement.
Corneoscleral ulcerations, extending to about twothirds of the corneoscleral thickness, were present bilaterally, nasally in the right eye ( Fig. 3a) and nasally and temporally in the left eye (Fig. 3b) . The ulcerations were essentially non-infiltrative, and there was no discharge. The eyes were not dry. Slit-lamp examination was not possible, but the anterior chambers were grossly clear.
Significant laboratory studies included radiological changes of rheumatoid arthritis, slightly decreased serum albumin, raised serum gamma globulin, raised serum immunoglobulins G and M, positive rheumatoid factor, and lupus erythematosus phenomenon (LE prep.), 2 + 'speckle' positive fluorescent antinuclear antibody, increased erythrocyte sedimentation rate, and normochromic normocytic anaemia by bone marrow examination.
We began ocular treatment for both eyes with Lcysteine drops, sulphacetamide drops, and artificial tears. Nine days later the ulcers were larger and deeper, and it was feared that perforation might be imminent. Two weeks after beginning our treatment bilateral conjunctivectomy with recession was performed adjacent to the areas of ulceration. Much of the excised conjunctiva was bulbar rather than limbal, since the ulcers extended on to the sclera. Postoperatively Lcysteine was stopped, but sulphacetamide and artificial tears were continued. A fibrinous coagulum was apparent over all areas of ulceration four days after surgery: some of this material appeared to become fibrous six days after surgery. After eight days both eyes were healing well (Figs 3c, d) (Fig. 4a) , and the anterior chamber re-formed within minutes. The glue detached io days later, revealing a raised, vascularized scar over the site of perforation, but a large non-infiltrative ulceration developed along the entire nasal limbus (Fig. 4b ).
Limbal conjunctivectomy with recession was performed ( Fig. 4b) , and a fibrinous coagulum with fine vascularization began to fill the defect two days later.
L-cysteine, artificial tears, and the soft lens were continued for a few more days. The eye healed ( Fig. 4c ) and has remained stable for I4 months. The comeal scarring and surface irregularities have cleared considerably (Fig. 4d ). A 63-year-old White man was seen for a non-infiltrative ulcer of the inferotemporal periphery of the left comea (Fig. 5) . After onset about one month previously, he had been treated elsewhere with a topical corticosteroid-sulphonamide ointment for an unknown length of time. There was no history of rheumatoid arthritis or other autoimmune disease.
The typical findings of rosacea were present on the face-that is, erythema, papules, pustules, and telangiectases without comedones. The left eye was eviscerated. The right eye was treated with topical antibiotics and cycloplegia, daily lysis of symblepharons, and the insertion of a plastic scleral shell for maintenance of the fomices. Two weeks later a marginal corneal ulcer appeared inferonasally.
Topical acetylcysteine drops were started, but the ulcer deepened. Perforation was feared, so limbal conjunctivectomy with recession was performed one week after onset of the ulcer. Acetylcysteine drops were continued. Vascularization of the ulcer appeared within Io days, and it was healed I9 days after the surgery. There has been no recurrence of ulceration. The ulcer extended from IO to 2.30 o'clock superiorly and to about half of the stromal thickness. Treatment was begun with topical acetylcysteine and sulphacetamide drops, but one month later the ulcer was not improved. We then advised limbal conjunctivectomy with recession. This was performed by the referring ophthalmologist about one month later, at which time the ulcer had extended to the 7.0 o'clock position nasally and to the 5.0 o'clcock position temporally. The procedure produced minimal or no improvement. The patient subsequently was treated elsewhere with placement of a conjunctival flap that also became involved in the ulcerative process, and finally with a graft of mucous membrane in conjunction with lamellar shaving of the remaining central island of comeal tissue. She has since been lost to follow-up.
Histopathology
All of the excised strips of conjunctiva showed moderate to large numbers of mononuclear cells and smaller numbers of PMNs infiltrating the subepithelial tissues. The mononuclear reactions consisted mainly of lymphocytes, although scattered monocytes were also present. All specimens except those from the case of rosacea (Case 5) and the thermal bum (Case 6) also contained moderate to large numbers of plasma cells; Case 5 did not contain plasma cells, and Case 6 had only rare ones. The conjunctiva from the case of ulceration after cataract surgery (Case 8) showed also scattered eosinophiles.
Conjunctiva was not available from the case of Mooren's ulcer (Case i), but we were able to examine the patient's other eye, which had been previously enucleated. The subepithelial connective tissues and superficial sclera adjacent to the (Brown, i974 Bloomfield and Brown (I974) confirmed the presence of, and partially characterized, a collagenase produced by both normal and inflamed rabbit conjunctiva. They thought that the conjunctival epithelium was the major source of the collagenase. They also cited unpublished studies in which they detected collagenase and proteoglycanase in conjunctiva adjacent to Mooren's ulcers.
The precise origin of conjunctival or comeal collagenase in any given c-linical situation is uncertain. Epithelium in contact with wounded stroma (Brown and Weller, 1970) , PMNs (Brown, Weller, and (Eisen, Bloch, and Sakai, 1970; Hook, Brown, Iwanij, and Nakanishi, 1971; Berman, Barber, Talamo, and Langley, 1973) 
